INTRODUCTION
The modern advent of hydraulic fracturing, or "hydrofracking," has spawned a near frenzy of oil and natural gas extraction in the United States.
1 Hydrofracking of shale plays, in particular, has been heralded
The surge of hydrofracking is of particular importance because under the current legal and regulatory regime, many people bear an inequitable burden as a result of living in the vicinity of hydrofracking operations. Individuals are unreasonably impacted by hydrofracking for three primary reasons. First, the allocation of property rights disproportionately favors hydrofracking operators, and often puts private citizens directly at risk from property and health related LEVEL at 4 (2013), http://www.environmentamerica.org/sites/environment/files/reports/EA _FrackingNumbers_scrn.pdf. 2 damages. 8 Second, due to the financial and evidentiary burden of pursing a claim for damages resulting from hydrofracking, liability is extremely difficult to establish.
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9 Third, the current regulatory framework is minimal at the federal level and inadequate at the state level. 10 As the use of hydrofracking continues to accelerate, it is imperative that individuals are insulated from unreasonably shouldering this heavy burden. To ensure protection for these individuals, municipalities 11 may be able to use their home rule 12 powers to implement rules that more adequately insulate their residents from the hazards of hydrofracking.
This Article analyzes the hydrofracking process and identifies the potential environmental and health consequences of each phase. Part II then examines why the allocation of property rights puts private citizens directly at risk of suffering property and health related consequences, and why pursuing a legal remedy for these injuries is extremely difficult. Finally, Parts III-IV address the inadequacy of the current regulatory regime and offers suggested strategies for municipalities to employ in restricting hydrofracking at the local level.
I HYDRAULIC FRACTURING: THE PROCESS AND ITS ASSOCIATED ENVIRONMENTAL AND PUBLIC HEALTH IMPACTS
Hydrofracking is a recent innovation in oil and natural gas exploration, which has revolutionized production. 13 This new 8 See infra notes 67-103. 9 Id. 10 See infra notes 104-71. 11 For purposes of this Article, I intend the term "municipalities" to include cities, counties, and other local units of government. Note, however, that there may be differences between a city's home rule powers and a county's home rule powers. However, because these powers are substantially similar, I will refer to them in the collective for simplicity. See Michael R. Heim 
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Utilizing Home Rule: The Case for Restricting 39 Hydraulic Fracturing at the Local Level innovation involves using a horizontal well and a special stimulation technique to extract oil and gas resources that have previously been inaccessible. 14 The production of shale oil and gas, in particular, has become an important area of exploration for the energy industry, as significant shale reserves are estimated to exist in at least thirty-one states. 15 The ability to extract shale resources through hydrofracking has allowed for rapid and expansive oil and natural gas production, even throughout states that have otherwise never had a productive oil and gas industry. 16 The industry hails hydrofracking's ability to access these large reserves of oil and gas, contending that it is the key to addressing our nation's energy crisis. 17 However, hydrofracking in shale plays creates significant environmental and public health consequences that must not be overlooked.
18

A. Drilling the Well
The first step in the hydrofracking process is to drill a well thousands of feet, vertically, below the Earth's surface and into shale rock, where large amounts of oil and gas are trapped between small fractures. 19 The well is then drilled horizontally, thousands of feet, following the natural fractures of the shale rock.
20
Properly insulating the well is essential because of the risk of groundwater contamination.
21
Where hydrofracking wells are deficient, there is a potential for methane gas to escape and contaminate 22 Multiple cases of groundwater contamination in Pennsylvania have resulted from cement failure of hydrofracking wells. In Pennsylvania, in the first eight months of 2011, sixty-five wells were cited for loss of integrity. 23 In Dimock, Pennsylvania, of forty-three wells drilled in a nine-mile square radius during the course of one year, thirteen became defective. 24 Subsequently, fourteen homes in Dimock suffered contaminated groundwater and drinking water supplies. 25 The cause of this incident was linked to an aquifer that had been contaminated by nearby hydrofracking operations conducted by Cabot Oil and Gas Corporation. 26 The Pennsylvania Department of Environmental Protection fined Cabot Oil and Gas and ordered them to plug three wells that were thought to be the source of contamination.
27
B. Fracking the Well
The second phase of the hydrofracking process is fracking the well.
28
During this phase, large quantities of "fracturing fluid" are pumped into the well at a high pressure in order to create horizontal fractures deep within shale rock layers. 29 31 Each time a well is fractured it may require between two and ten million gallons of water. 32 With nearly 82,000 wells already in operation nationwide, the demand for water is enormous. 33 The sheer volume of water needed creates important water consumption concerns, particularly during times of severe drought.
The second ingredient, proppant, sometimes referred to as "frac sand," is a combination of "sand, ceramic pellets or other small incompressible particles" used to hold open these newly created fractures. 34 This process allows the natural gas to flow through the fractures. 35 Each well may require more than one thousand tons of frac sand. 36 In 2012, the Occupational Safety and Health Administration released a report citing field studies indicating that "workers may be exposed to dust with high levels of respirable crystalline silica . . . during hydraulic fracturing."
37 Breathing in silica is problematic, as it can cause silicosis, "a lung disease where lung tissue around trapped silica particles reacts, causing inflammation and scarring and reducing the lungs' ability to take in oxygen."
38 Breathing in silica has also been linked to lung cancer and "other diseases, such as tuberculosis, chronic obstructive pulmonary disease, and kidney and autoimmune disease."
39
The final components of frac fluid are chemical additives and friction-reducing compounds. 40 These additives are required in the frac 42 Fracking formulas vary from company to company and these chemical compositions are often not subject to public disclosure laws. 43 Of the states that conduct hydrofracking operations, about one-third have no hydraulic fracturing chemical disclosure requirements. 44 Even in the states that do have disclosure rules, the rules are often weak. 45 Some states even allow companies to avoid disclosure to emergency medical responders who may need the information to treat affected victims at the scene of an accident, and to nearby landowners who may wish to receive notice as a result of proximity to the worksite. 46 Due to nonexistent or weak disclosure rules, there is limited information on exactly what chemicals are used in frac fluid. 47 What is known, however, is that at least 600 different chemicals are used 48 and many formulas include known carcinogens and toxins such as lead, uranium, mercury, ethylene glycol, radium, methanol, hydrochloric acid, and formaldehyde. 49 Thus, in the event of a surface spill, this chemicallaced fluid may contaminate nearby fields and water sources.
50
C. Disposal of Wastewater
Disposal of used frac fluid also creates environmental and public health hazards. After the frac fluid is pumped through the well, between 41 Luke Geiver, The Slickwater Story, THE BAKKEN MAG. (July 14, 2014), http://the bakken.com/articles/711/the-slickwater-story. 42 51 The remaining 10% to 30% returns to the surface and must be disposed of or recycled. 52 Companies may elect to treat the wastewater, allowing the company to reuse it for future fracturing jobs at the well site. 53 However, even recycling has its limits, and at some point it may no longer be economically or technologically feasible to recycle the wastewater. 54 At this junction, companies must choose between one of several ways to dispose of the wastewater. 55 The first method of disposal is underground injection. 56 This procedure creates a risk of groundwater contamination and has also been linked to an increase in earthquakes. 57 A second method of disposal is to send the wastewater to be processed at a wastewater treatment facility. 58 The problem with this 51 See id. (click on "What happens to the water after it has been used for fracking?" 58 The Process of Hydraulic Fracturing, supra note 13. In the past, drillers in the Marcellus region were sending wastewater to public owned treatment works ("POTWs") for treatment. This proved to be disastrous, as the wastewater produced from fracking contained [Vol. 31, 35 procedure is that traditional wastewater treatment facilities are not equipped to process the many heavy metals, toxic chemicals, and radioactive substances that are present in hydrofracking wastewater.
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Even industrial wastewater treatment facilities, which process toxic waste more effectively than traditional facilities, have proven inadequate. 60 Consequently, contamination of water sources, particularly drinking water, is a major concern raised by using the treatment method.
61
The third method of disposal is through evaporation using on-site impoundments (open-air pits). 62 Waste fluid is stored in impoundments and left to evaporate. 63 This creates land, water, and air contamination concerns.
64 Accidental spills or mismanagement can result in the contamination of nearby groundwater and soils. 65 Evaporation of wastewater also creates hazardous air pollution by releasing harmful, volatile organic compounds into the atmosphere.
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II LACK OF LEGAL PROTECTION FOR AFFECTED LANDOWNERS SUFFERED AS A RESULT OF POORLY DEFINED PROPERTY RIGHTS
Hydrofracking has the potential to impose significant damages upon individuals located within the close proximity of hydrofracking operations. These damages may include adverse health effects from air and water contamination, surface and subsurface property damage from drilling, and declines in property values brought on by sheer high levels of dissolved solids (primarily salts) that POTWs were incapable removing. These salts were subsequently discharged into receiving water bodies. As a result, Pennsylvania has either required facilities to reject fracking wastewater that has not been pretreated or to stop accepting fracking wastewater all together. HAMMER & VANBRIESEN, supra note 54, at 4.
59 'Fracking' Wastewater that is Treated for Drinking Produces Potentially Harmful Compounds, AM. CHEM. SOC'Y (Sept. 24, 2014, 13:38:34 EDT), http://www.acs.org /content/acs/en/pressroom/presspacs/2014/acs-presspac-september-24-2014/fracking -wastewater-that-is-treated-for-drinking-produces-potentially-harmful-compounds.html (noting that this process could be putting drinking water supplies at risk).
60 See HAMMER & VANBRIESEN, supra note 54, at 4. 61 Id. 62 Id. at 57. 63 Id. 64 Id. 65 Id. 66 Id. at 92 (concluding that "states should not allow the storage or disposal of shale gas wastewater in open impoundments," and "if impoundments are not prohibited, they should be more strictly regulated"). 67 Damages are of particular importance because it is estimated that more than 15 million Americans now live within one mile of a hydrofracking well.
2015]
Utilizing Home Rule: The Case for Restricting 45 Hydraulic Fracturing at the Local Level proximity to hydrofracking operations.
68
Affected individuals can file a cause of action seeking a remedy for the injury suffered, however, each potential cause of action fails to fully protect individuals. To illustrate the pitfalls of this system, each cause of action will be analyzed as it occurs under two contexts: (1) two adjoining properties are held in fee simple absolute by two different owners; and (2) one property with severed oil, mineral, and gas rights which are held in fee simple by a party other than the surface owner.
A. Adjoining Properties Held in Fee Simple Absolute by Two Different Owners
Parcel 1 and Parcel 2 are adjoining properties. Owner A owns Parcel 1 in fee simple absolute; owner B owns Parcel 2 in fee simple absolute. Owner A is a residential homeowner. Owner B is an energy company.
69
In this context, damages result from neighboring, or living in close proximity to hydrofracking operations. The two most common causes of action resulting from this context are nuisance and trespass.
70 67 Researchers at the University of Denver conducted a study of 550 individuals living in Texas, Alabama, and Florida, finding that a majority of people said they would decline to buy a home near a drilling site and others would be willing to buy but would reduce their offers by up to 25%. A private nuisance is "a nontrespassory invasion of another's interest in the private use and enjoyment of land."
71 Affected individuals with groundwater contamination claims would file their case under a claim of private nuisance. 72 One of the most serious impediments to succeeding under this type of claim is the difficulty in proving causation. 73 Although there is array of scientific and anecdotal evidence that links hydrofracking to water contamination, the reality is that proving legal causation can often be difficult. 74 First, to prove that water quality has been degraded as a result of hydrofracking, baseline testing is often necessary to establish the quality of the groundwater prior to onset of hydrofracking. 75 Then, upon suspicion of contamination, another test and analysis of the water must be conducted. 76 Assuming that testing confirms that the groundwater is in fact contaminated, it may also be hard to pinpoint the exact causation link, as natural causes or multiple actors in the area may all be responsible for the resulting contamination. )). Alternatively, in Pennsylvania, a state statute creates a rebuttable presumption that if contamination of a well occurs within twelve months after hydrofracking, it is presumed that the contamination resulted from oil and gas operations. Id. at 77-78 (citing 58 PA. CONS. STAT. ANN. § 3218(c)(2) (West 2012)). Thus, there is not a requirement for baseline testing of the well, but the statute encourages oil and gas operations to perform the baseline testing in order to rebut the presumption that hydrofracking is the cause of contamination. 76 Id. at 74. 77 Id. at 74-75.
2015]
Utilizing Home Rule: The Case for Restricting 47 Hydraulic Fracturing at the Local Level
Another common claim that arises as a result of hydrofracking is subsurface trespass 78 by neighboring fracking operations. The most notable subsurface trespass case regarding hydrofracking is Coastal Oil v. Garza. 79 In Garza, a neighboring mineral owner filed suit claiming subsurface trespass damages against Coastal Oil after its hydrofracking operations drained the owner's natural gas reserves. 80 The court used the common law rule of capture 81 to support a finding in favor of Coastal Oil. 82 The result leaves neighboring mineral owners with no cause of action for the drainage of their resources. 83 The court's decision is not surprising considering the long-standing legal principle of the rule of capture. However, hydrofracking introduces a new question about subsurface trespass, unrelated to the actual drainage of resources: could the actual fractures themselves qualify as a trespass? The court in Garza did not reach this question, but seems to suggest the contrary.
84
Neighboring landowners with subsurface pollution claims may have a stronger case for subsurface trespass. 85 In FPL Farming v. Environmental Processing, plaintiffs alleged subsurface pollution from 78 The essential element of trespass is an invasion of property in which the plaintiff has a possessory or ownership interest. 80 Garza, 268 S.W.3d at 5-8. 81 The rule of capture "gives a mineral rights owner title to the oil and gas produced from a lawful well bottomed on the property, even if the oil and gas flowed to the well from beneath another owner's tract." Id. at 13. 82 Id. at 14. 83 Wiseman, supra note 70, at 9. Other courts have not followed this decision. See, e.g., Kerr McGee Corp. v. ANR Production Co., 893 P.2d 698, 701 (Wyo. 1995) (finding an actionable trespass under where drainage of natural gas resources resulted from neighboring hydraulic fracturing operations). 84 Garza, 268 S.W.3d at 11-12 (stating that "[w]e need not decide the broader issue" of whether "subsurface fracing can give rise to an action for trespass"); Wiseman, supra note 70, at 9 (concluding that "it may be difficult for neighboring mineral lessors-who in Texas must prove 'actual, permanent harm to the property' to maintain a trespass action-to show that fractures create such harm. Fractures far beneath the surface may not cause any harm other than draining the oil or gas."). 85 Wiseman, supra note 70, at 9.
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[Vol. 31, 35 hydrofracking wastewater had migrated from a nearby injection well.
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The court did not squarely decide whether this action constituted a trespass 87 but seemed to leave the door open to the possibility. 88 The court distinguished Garza, noting that Garza dealt with the extraction of minerals and thus, the rule of capture applied. Whereas in the instant case, the trespass was caused by wastewater injection; thus, the rule of capture does not apply. 89 While both cases seem to leave open a possibility for recovery, there is still a great deal of uncertainty in this area.
B. One Property Has Severed Oil, Mineral, and Gas Rights Which Are Held in Fee Simple by a Party Other than the Surface Owner
In this context, there is one parcel in which Owner A, a residential owner, owns the surface rights and Owner B, an energy company, owns the mineral rights. The estate in this case is deemed a "severed estate."
90
In general, the "mineral owner" reserves an interest in "the extraction of substances found on or under the ground," 91 and the "surface owner" retains "the residuary rights or ownership in the land."
92
When the estate is severed, the interests between the parties may conflict, particularly where the mineral estate owner desires to extract the minerals from the subsurface estate while the surface owner is in physical possession of the surface estate. The problem arises because in many states the mineral estate is the dominant estate and the surface estate is the servient estate. 93 In general, the mineral owner has the right to "reasonable use" of the surface in order to develop the land. 94 95 Many residential homebuyers do not use the assistance of legal counsel in purchasing real estate. 96 As a result, when buying a severed estate, the average homebuyer may not be aware of their rights or understand the implications of their purchase. To exacerbate the issue, many states do not require sellers to disclose whether the buyer is receiving the right to the entire estate or merely the surface estate. The duty is on the buyer to inquire as to this matter. 97 With the expansion of natural gas exploration, sellers are more often retaining the rights to the mineral estate and conveying only the rights to the surface.
98 This is particularly true with real estate developers who wish to retain the minerals rights to an entire subdivision, creating an efficient and desirable leasing arrangement to oil and gas companies.
99
The mortgage industry has begun to recognize the risk of lending to individuals who live within close proximity to a hydrofracking well or do not have legal title to the mineral estate beneath their land. 100 Many lenders have begun to decline to originate mortgages on land where a third party holds oil and gas rights. 101 Even large, national scale lenders, such as Wells Fargo, have admitted to approaching home loans for properties that have active gas-drilling leases attached with a high degree of caution. 102 Moreover, insurance companies typically refuse to cover damages created as a result of oil and gas exploration on the property. The combination of these issues leaves many residential homeowners in a no-win situation. An individual may purchase real property without knowledge of the existence of a severed estate; this individual will then be subjected to a number of nuisances and potential damages while oil and gas companies develop the surface estate to explore for and extract natural resources beneath the surface; when damages arise, insurance companies will not cover the cost of repairs. The lack of protection for potentially affected individuals reinforces the need for municipalities to enact zoning ordinances that may better insulate individuals from this harm.
III INADEQUACY OF THE CURRENT HYDRAULIC FRACTURING REGULATORY REGIME
To protect their residents, local governments need to act because hydrofracking regulation is largely deficient at both the federal and state level. Hydrofracking operations are widely exempt from federal legislation leaving the states to fill these gaps. Because hydrofracking technology allows access to unconventional sources of oil and natural gas, production has sprung up in states that generally lack experience in regulating oil and gas operations. The result is a system that leaves individuals highly vulnerable to the potential negative consequences of hydrofracking.
A. Exemptions to Major Federal Environmental Legislation
Due to concerns of ground water contamination, the most notable exemption in federal legislation is hydrofracking's exemption under the Safe Drinking Water Act ("SDWA"). 104 The primary goal of the SDWA is to ensure the safety of public drinking water. 105 In 1994, the Legal Environmental Assistance Foundation ("LEAF") petitioned the EPA to withdraw Alabama's UIC program, alleging that it was deficient because it did not regulate hydraulic fracturing activities, as required by the SDWA.
109 EPA denied the petition, arguing that the SDWA's definition of "underground injection" did not include hydraulic fracturing activities. 110 The Eleventh Circuit looked to the statutory definition of "underground injection." 111 The statute reads, "[t]he term 'underground injection' means the subsurface emplacement of fluids by well injection."
112 EPA contended that because the statute did not define "well injection," EPA had the authority to interpret its meaning and implement their own definition. 113 The Eleventh Circuit disagreed, holding that EPA's interpretation was not consistent with the statute. 114 The court remanded for further proceedings consistent with hydraulic fracturing being regulated under the SDWA. [Vol. 31, 35 State regulation of hydrofracking is, in many ways, lacking and insubstantial, creating a risk for individuals who live in the vicinity of hydrofracking operations.
States vary greatly in the way they approach regulating hydrofracking. 137 Hydrofracking is currently conducted in around thirty states. 138 There are dozens of elements to the hydrofracking process that can be reached by state regulation. 139 States differ in how much of the hydrofracking process they choose to regulate and the methods they choose in achieving this goal.
140 Two critical components of hydrofracking regulation include disclosure rules for toxic chemicals and regulations for wastewater disposal. Because of the toxic nature of frac fluid and hydrofracking wastewater, it is imperative that states employ regulations to manage these hazardous products and ensure public safety. A discussion of how states treat both of these subjects will illustrate the gaps that remain in state regulation of hydrofracking.
The disclosure of chemical compositions used in hydrofracking is an essential prerequisite to the evaluation of potential adverse environmental and public health consequences. It has been argued that "given the extremely low costs imposed by disclosure requirements, no credible policy justification has been advanced for limiting the scope of disclosure rules."
141 However, of the states where hydrofracking is prevalent, nearly one-third have no disclosure rule to cover this activity at all. 142 In the remaining two-thirds of states, disclosure requirements [b] ecause federal disclosure requirements do not exist, the number of states with fracking is impossible to determine with certainty").
139 RICHARDSON ET AL., supra note 15, at 13. 140 Id. In regards to the number of elements regulated, New York, West Virginia, Colorado, Michigan, Pennsylvania, New Mexico, Alabama, Kansas, Louisiana, Ohio, Texas, and Wyoming are at the top, with the greatest quantity of regulation. States with the least number of elements regulated include Indiana, Mississippi, South Dakota, Tennessee, California, and Virginia. The remainder of the 27 states comprise the middle portion of the spectrum. 141 McFeeley, supra note 7, at 860. 142 Id. at 850.
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Utilizing Home Rule: The Case for Restricting 55 Hydraulic Fracturing at the Local Level vary widely in scope and substance. 143 For example, in those states with disclosure rules, sixteen states require disclosure of toxic chemicals for all hydraulic fracturing, 144 whereas six caveat the disclosure based on certain minimum requirements. 145 The public accessibly of disclosed chemicals also varies. 146 Ten states rely on a website called FracFocus.org as the primary or sole means of disclosure by hydrofracking operators. 147 Another five states incorporate use of FracFocus into their reporting requirements. 148 Essentially, these states require hydrofracking operators to disclose the chemicals used in their operations directly to FracFocus, which is then made publicly available on FracFocus' website. 149 The issue with this manner of disclosure is that the responsibility for accuracy, timeliness, and completion is placed in the hands of a private party. 150 In fact, FracFocus even states that it "'assume[s] no responsibility for the timeliness, deletion, misdelivery, or failure to store any' information." 151 Another crucial component of disclosure law is the requirement to notify local homeowners before hydrofracking is performed in order to give potentially affected individuals time to perform baseline testing of their wells. 152 Baseline testing done prior to any hydrofracking is essential for establishing data on the quality of well in the event that wells become contaminated as a result of nearby operations. 153 Without
Utilizing Home Rule: The Case for Restricting 59 Hydraulic Fracturing at the Local Level ordinances relating to the regulation of the oil, gas and solution mining industries."
In both cases, the court held in favor of the municipality, finding that New York state law did not preempt the municipality in enacting zoning ordinances that banned hydrofracking. 181 The Dryden court found a distinction between "ordinances that regulate property uses and ordinances that regulate mining activities." 182 Essentially, the municipality is preempted from regulating the "how" of hydrofracking, but not the "where." 183 The court also noted, that incidental effects of zoning ordinances and land use laws upon the extractive mining industry does not make the ordinance preempted by state law. 184 Similarly, the Middlefield court held that "preemption does not apply to local regulations addressing land use which may, at most, 'incidentally' impact upon the 'activities' of the industry of oil, gas and solution drilling or mining." 185 Notably, the Dryden court recognized the public interest in insulating individuals from the risks posed by hydrofracking by quoting the court in Matter of Gernatt, which stated that:
A municipality is not obliged to permit the exploitation of any and all natural resources within the town as a permitted use if limiting that use is a reasonable exercise of its police powers to prevent damage to the rights of others and to promote the interests of the community as a whole. 186 
